
354 MONTHLY WEATHER REVIEW. 

RAINFALL DURATION A N D  INTENSITY IN INDIA. 

R y  ROUEKT E. ~ I O R T O X .  ('nnsulting IIydraiilic Engineer. 

[VoorliwsviUr, N. \-.,July 10. 19'23.1 
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annual rainfnl n.nd nrern e a,nioun t. per day roiTesponc1- 
inp to a rainfall of 95 inr 5 cs. For smaller aniounts t,he 
avwi.gc rninfnll per c1n.y is reprcsented by 8% riirre con- 
\-ex 11 iv:-nrtl, wliile for larger miounts of rainfall per 
ymr, t 7 ic n.nicnint. per day n,pparently hears a lincar rela- 
tion t o  the amount. pw yew. Empirical forinulas for 
t Iic different, rrlat ion rurws were de~eloped as shown 
on the. tliagrani. The first. four formulas are based on 
(Iie twsumptions, first.. that up to a rainfall of 100 inches 
the number of rninfctll days is a linear fundon  of t,he 
:inn 11 a1 raii nfnll ani nun t. : and second, that! for rainfalls 
esceedinp 100 inchcs pcr year t.he amount. per day is a 
lincar function of tlicb annual rainfall amount,. Froni 
tlic fact that, the annual rztinfall equals t.he proc1uc.t of 
the niinilwr of rainfall da.ys and t.he arerage amount 
per day, the rnrrcspnncling formulas for the nuniher of 

1 '* - . - ~  - . ~ .  -. 

... 

table. It. is to he noted t1i;il. in India only (lays on 
which one-t,en tli inch or iiiore precipitation occurred atre 
c.onntecl tis rainfall tlnys. 11 tot a.1 o€ 2,307 sbntioiia \vas 
inc1udc.d in the c.:tlciilat.ioii! t.lie group 1ileiLtis of rainfall 
ranging froiii G.G inclirs pcr ycar for st,ntions having less 
tlmn 10 inclies, up t.0 33!I.S inrhes for stations hiring 
over. 301) indics per y c : ~ ,  t h  number of rainfall days 
rangin from 13.3 per j-ear lor the group having lowest. 
rainfalf t.0 140.6 per year for the g ?I * .  nup laving. over SI10 
inches of minfa!l. T::ie itrerage amount, per rziinfnll day 
ranges froiii 0.5 inch for stations .with. less than 10 inches 
1.0 1.7O inc:lies for stat,ions with orer 200 inchcs pcr yew. 
Tliere is a consist.rnt progressive increase in tlie nuiiibr;. 
of rainfall days and ainount, per rainfnll c!np RS the rain- 
fall increnses throug1i;lut d l  the records. 

The group iiienns t)f the nuiiiber of rniilIal1 c1a.y~ u-we 
plot.tec1 in teriiis of the inenn nnnual reci itation. xs 
shown bv the lines tlesignated (%a) ancr I111 Figure 
1. Sinall circles indicate the plot,t,eil poinfs. For rain- 
falls of less than 100 inches per niinuni t,!ie re1:iiion is 
nearly linear and a line tlesign::.! ed (3) w-as tlrawu sliming 
t.he relat.ion between h e  (In: :I for t.liis port.ion of t.lie 
diagram. 'l'li5 group ~iicitiis of t.lw avrragc ai?iuunt,s ~ J C T  

day were also plot,t.ecl. as indicated by the lines clesig- 
nateil (1) and (4) and bg t.rinngular symbols. It will he 
noted that there is a sharp change in the relation bebween 

rninfall days in t,he first. instance and amount' pe.r day in 
tlie srmntl ins t 8inr.e were easily ileducecl. 

I t  wppcared nt oncc? t h t ,  none of the four formulas 
t~hus fnr clcscrihrtl was w110lly rational, RS the forniulns 
for rninfall days both indicate that the number of rain- 
fall t1n.j-s pcr  ye;^ could bo  infinike if the amount of 
precipitation mns only large enough. Act,ually, t,ha 
number of rainfall clays per year cnn not., of course, 
esceccl 3155, nnd pract,ir.ally owing to  the seasonal inter- 
chimp of t,he monsoons, the iiumber of rainfall days 
can not ascccd about one-half this number or, say, 180 
days per yenr. The highest number of rainfall d a p  
for any single st.a.tion of record is 1G1.7, corros oncling 
t,o a, rainfall of 1 5 7 . ~  inches at  Cherm.punji. 8 io con- 
ncct,cd curres (3-a) and (3-hj indicate t.hat the number 
of rainfall da.)-s is n funct.ion of the amount' of rainfall, 
prolxhly of esporientittl form, a.nd approaching a niasi- 
niuin limit of less than IS0 as t h o  rainfall increases 
inc-lafinit,elj-. Accordingly, an attem t, was made to 
represent, t,his curve by an equat,ion o P t.he f o i q  

d,=a[ l  -&n] 

It wns found, however, impossible to fit the entire curve 
of rainfall days by a single formula. Separate con- 
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tions of the curve representing numbers of rainfall c POr- ays 
stants are necessary to adapt this equat.ion to trhe 

per year at stations having over 100 inches, and less 
t h m  100 inches rainfall per yew, respoc.tively. Two 
e uations of this form, which taken togFt1ier a.re in cs- 

on tlie diagram, and the hemy lines (2-a) a.nd (2-11) 
lotted from values cnlc.ulatec1 hy these equa.t.ions. 

Whi are P P it  seem probable that this typo of eqii a. t '  .ion 
represents a rational form of relation betawn t,lic 
number of rainfall days a,nd the amount of rsinfall per 
a.nnuni at a given loctltion, there is no reason to sspect 
that the constant,s in the equation should he uniform over 
so wide a geographical ran e of territory ns India aflorcls. 

Apparently, however, for stat,ions in Indin httring 
more than 100 inches af rain, a single formula will girc 
approsimately accura.te results for d l  stations! and :I 
separate formula will apply equally well to all sb:i.tions 
having less than 100 inches of radn. Stnt,ions ha-i-ing 
over 100 inches of rain are mostly a.t high el.levat,ions 
and their hi h rainfnll is largely due to orogra.phic cnn- 
ditions. d e r e  these condit,ions esist it may nat,urn.lly 
be espected t,hat the relation between t,ho rain€ah 
amount and duration will differ from that pertaining 
at  coastal stations or in flat regions. 

As illustrating the robable variation of the number 

same amount of rainfall tlie data were tnblulated for 
the 61 stations having rainfall ani0unt.s between 19 

ce f lent agreement with the plotted point,s, are shown 

of wet days at a singe P station from the mean for the 

and 21 inches, respectively. For ra.infnll between 19 
and 21 inches, t,Iiere a.re 6 cases with the number of 
c-1a.y~ between 23.8 and 35, 24 cases with tlie nuniber of 
(hys hetwoen 35 and 30, 35 cascs wibli tho number of 
thys betwcen 30 and 35, 2 cases with tlie numhsr of 
tlrqs between :35 ant1 40, 4 cnses wit'h the number of 
days het,wce.n 40 tint1 45: least, numbcr of cln.ys, L'2.S; 
m d e s t  nunher of dnys, 43; inca.n niimhr of lhys, 

The chaiico is 4 to  5 t,li:it, rlepnrture €or it sin& st.a- 
tion will not! cscced one-fift,li t.he mean number. In- 
spection of the conip1et.e dat,:i, slic~ws siiiiilnr rclntions t o  
hold €or larger rninfnll n.ninunts. 

50:1 . 

Sriittnicr rrci)i.fitll ratr a w l  r i i w n i i m  i j i  India. 
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A R E  WE HAVING LESS SNOWFALL? 

Ry CLARENCE J. R0o.l.. Bletenndr,gist.. 

[Westher Burmu Office, Springfield. Ill., Aug. 24, 1VB.j 

Central Illinois experienced a very light snowfnll dur- 
ing the winter of 1923-33; in fact, there have IJIXI~ 
several successive winters with rather light nmoun bs. 
This has led numerous persons to make remarks similar 
to this: "We do not, httve t,he big snows that we did 
when I was a boy, and I do not. think we will errr 1ia .w 
t.liem a nin." Is i t  t,rue tliat we do not hart.. t,hn hig 
snows Nn 
doubt the snow t,hnt reached to the shou der of tale 
small boy of the soventks and ci ht.ies cloes not, seem 
very deep to the mature mnn o f  1023. Thcii, a.gnin, 
many of our city men lived in the count.ry :is hoys, 
where the wind has full sweep over the prairies mil  
large drifts are piled u . 

Although the snow&l at! Springficld has  her;^ rnthrr 
light (luring several of tlie more recent win tcsrs;, tllo 
greatest fall of record, 43 inches, occurred as. 1:ttc as 
the wint.er of 1913-14. The Springfield winter t,o t.iils 
have been averaged for periods nf 10 years, beginning 
in lSS4, wit,li the following reault,s: '70.3, 19.6, 21.9. and 
20.3 inches. Thus it will be seen that. there has bccii 
no material change in 40 pears. The largest, fall in 
December occurred in 1915, in January iii 191S, in 
Februarv in 1900, and that of March in 1906. 

The nlinois cliniatological re orts make mendion of 
heavy snows in recent years. 11 Janutry, 1912, there 
was as much as 21 inches in t.he southern part of the 
State, with individual falls of 15 inches. On Fehruary 
22-23, 1914, a severe snowstorm occurred in cent,rd 
Illinois. The wind piled the snow into deep drift.s. thct 
snow being 5 to 15 feet deep in pln.ces. Busiiicxs w i , s  
almost a t  a stanclstill and rdroncl lines were deni(dized. 

January of 1918 was t.he severest month in t.hc clim.it- 
tological history of Illinois. The low temperature arid 

at we did, or is it  R matt.er of viewy mint,! 1 ti 


